P ostoperative acute kidney injury (AKI) remains a serious postoperative complication that affects 6.3% to 22.4% of noncardiac surgery patients, 1-4 with up to 2.2% requiring renal replacement therapy. 4 The pathophysiology of postoperative AKI is complex and involves many factors such as advanced age, male sex, hypertension, diabetes mellitus, higher risk surgery, preexisting renal dysfunction, congestive heart failure, ascites, altered regional blood flow with vasomotor dysfunction, red blood cell transfusion, and inflammatory responses. [5] [6] [7] Postoperative AKI is associated with prolonged hospital stay, increased resource utilization, and high morbidity and mortality. 8, 9 Indeed, patients who develop postoperative AKI are 8 times more likely to die within 30 days after surgery. 5 Hypertension is a well-characterized cardiovascular risk factor, and elevated systolic and diastolic blood pressure values have been associated with an increased risk for cardiovascular events and mortality. 10,11 Elevated pulse pressure (PP), that is, the difference between systolic and diastolic pressures, has also been described as a risk factor for increased cardiovascular mortality, particularly in the elderly. 12 PP is a measure of the stiffness of conduit vessels and the rate of pressure wave propagation within the arterial tree. 13, 14 Arterial stiffening is associated with aging and causes propagated and reflected waves within the arterial tree to travel much more rapidly, leading to early return of the propagated wave to the central aorta during late systole rather than early diastole. 13 The increased systolic load that results, coupled with a lower diastolic perfusion pressure and relative intravascular volume depletion, can form the pathophysiologic basis for perioperative organ injury, including cerebral, cardiac, and renal dysfunction. [15] [16] [17] [18] [19] BACKGROUND: Increased pulse pressure (PP) is an important independent predictor of cardiovascular outcome and acute kidney injury (AKI) after cardiac surgery. The objective of this study was to determine whether elevated baseline PP is associated with postoperative AKI and 30-day mortality after noncardiac surgery. METHODS: We evaluated 9125 adult patients who underwent noncardiac surgery at Duke University Medical Center between January 2006 and December 2009. Baseline arterial blood pressure was defined as the mean of the first 5 measurements recorded by the automated record keeping system before inducing anesthesia. Multivariable logistic regression analysis was performed to determine whether baseline PP adjusted for other perioperative risk factors was independently associated with postoperative AKI and 30-day mortality. RESULTS: Of the 9125 patients, the baseline PP was <40 mm Hg in 1426 (15.6%), 40-80 mm Hg in 6926 (75.9%), and >80 mm Hg in 773 (8.5%) patients. The incidence of AKI was 19.8%, which included 8.4% (151 patients) and 4.2% (76 patients) who experienced stage II and III AKI, respectively. In the risk-adjusted model for postoperative AKI, elevated baseline PP was associated with higher odds for postoperative AKI (adjusted odds ratio [OR] for every 20 mm Hg increase in PP , 1.17; 95% confidence interval [CI], 1.10-1.25; P < .0001). Also elevated baseline preoperative PP was significantly associated with mild (stage I; OR, 1.19; 95% CI, 1.11-1.27; P < .0001), but not with more advanced stages of postoperative AKI or with an incremental risk for 30-day mortality. CONCLUSIONS: We found a significant association between elevated baseline PP and postoperative AKI in patients who underwent noncardiac surgery. However, elevated PP was not significantly associated with more advanced stages of postoperative AKI or 30-day mortality in these
We previously reported that an increase in preoperative PP is associated with an increase in the risk for postoperative renal complications 20 as well as fatal and nonfatal major cardiovascular events in patients who underwent coronary artery bypass grafting surgery. 21 In contrast, Mazzeffi et al 22 and Asopa et al 23 found no significant association between increased preoperative PP and an increased risk for allcause mortality and adverse cardiovascular outcomes in patients who underwent lower extremity revascularization. However, these relatively small-scale studies may not have been sufficiently powered to detect the significant differences in outcomes in patients with and without elevated preoperative PP, nor did they investigate a potential association between elevated preoperative PP and postoperative AKI. Here, we conducted a large-scale retrospective study to test our hypothesis that elevated preoperative PP is independently associated with the increased risk for postoperative AKI and 30-day mortality after noncardiac surgery.
METHODS

Study Population
The Institutional Review Board for Clinical Investigations at Duke University Medical Center approved this study and waived the requirement for informed consent. Patients in this study were selected from a previously analyzed study of 16,263 patients who underwent noncardiac surgery at Duke University Medical Center (Durham, NC) between January 1, 2006 and December 31, 2009 . 24 In brief, the data set for the parent study was constructed from the Duke Perioperative Electronic Database (Innovian Anesthesia; Draeger Medical Inc, Telford, PA) to determine whether a cumulative duration of low mean arterial pressure (MAP), minimum alveolar concentration (MAC), bispectral index (BIS) (a triple-low state), comorbidities, and type of surgery are associated with increased perioperative and intermediate-term mortality in patients undergoing noncardiac surgery. Patients in the parent study (1) were 18 years or older, (2) had undergone a noncardiac surgical procedure, (3) had no additional procedures during the same study period, (4) were administered a single volatile agent because the primary anesthetic (5) had essential clinical data needed to estimate the Cleveland Clinic Risk Index score, 25 and (6) had at least 10 min or longer duration of MAP, BIS, and endtidal MAC monitoring; or all 3 parameters had to be monitored for at least 75% of the intraoperative period.
In the present study, we excluded patients with missing information on (1) history of cardiac medication use, (2) preinduction systolic and diastolic blood pressures, (3) preoperative and postoperative serum creatinine, or (4) preoperative hemoglobin concentration. Thus, 9125 patients were included in the current analyses.
General anesthesia for adult noncardiac surgery at Duke University Medical Center is usually induced with propofol (1-1.5 mg/kg) and fentanyl (100-150 μg), and maintained with one of the potent volatile agents-desflurane, sevoflurane, or isoflurane-in an oxygen/nitrous oxide or oxygen/ air mixture, with an inspiratory oxygen concentration of at least 50%. Further, for patients requiring general anesthesia, volume-or pressure-controlled ventilation with 5 cm H 2 O of positive end-expiratory pressure is used. End-tidal anesthetic gas concentration is monitored throughout the case, and postoperative care is provided in the postoperative anesthesia recovery unit or in the intensive care unit, as indicated.
Data Collection
For the present study, we collected data on potential clinical determinants of postoperative AKI and all-cause mortality, including patient characteristics, American Society of Anesthesiologists (ASA) physical status classification system category, preoperative and intraoperative medication use, intraoperative blood transfusions, preoperative hemoglobin values, pre-and postoperative serum creatinine values, duration of surgery, and durations of low and high intraoperative MAP. Intraoperative hypotension (MAP <55 mm Hg) or hypertension (MAP >100 mm Hg) was defined according to the methodology of Reich et al. 26 In addition, we collected information on the Cleveland Clinic Risk Stratification Index score, which is based on the International Classification of Disease and Procedures, Ninth Revision (ICD-9), and billing codes. 25 As previously described, 24, 25 the Risk Stratification Index was developed as a method of predicting 30-day and long-term mortality in patients undergoing noncardiac surgery. We calculated its value for each patient based on published methodology validated with published example standards. 25 Per institutional protocol, we measured serum creatinine preoperatively in the Duke Clinical Pathology Laboratory and for the first 10 days postoperatively or until discharge, whichever came first, using a method previously described. 27 The normal range was 0.4-1.0 mg/dL (31-76 μmol/L) for women and 0.6-1.3 mg/dL (46-99 μmol/L) for men.
Baseline blood pressure was defined as the average of the first 5 intraoperative values recorded when the patient was awake and mildly sedated but before the anesthesia induction. These values were obtained through noninvasive oscillometric measurements, and, in cases where this was not available, invasively through an arterial catheter. The mean systolic blood pressure, mean diastolic blood pressure, and pulse pressure (PP; mean systolic blood pressure minus mean diastolic blood pressure) were calculated for each patient. 20, 21 BIS and end-tidal anesthesia gas concentration values were recorded at 1-min intervals, as described previously. 24 Age-adjusted MAC values were calculated according to the Nickalls and Mapleson charts, 28 which include the adjustment for nitrous oxide. Intraoperative MAP values were recorded at 1-min intervals when an arterial catheter was used or at 2-to 5-min intervals when noninvasive blood pressure was measured oscillometrically. As described earlier, 24 MAP values were considered artifactual and were excluded when the recorded value was <30 mm Hg or >250 mm Hg. When MAP values for a given minute were missing, they were interpolated linearly between the preceding and following values. However, if MAP values were missing for more than 15 consecutive minutes, the patient was excluded.
Classification of Outcomes
AKI defined as a binary outcome variable was the primary outcome chosen and was ascertained and categorized according to the Kidney Disease: Improving Global www.anesthesia-analgesia.org
aNesthesia & aNalgesia
Pulse Pressure and Kidney Injury After Noncardiac Surgery Outcomes (KDIGO) clinical practice guidelines 29 with modification because of the absence of urine output data. In brief, serum creatinine was measured preoperatively (baseline) 3 days before surgery and for the first 10 days postoperatively or until discharge, whichever came first. A diagnosis of postoperative AKI was made when the postoperative serum creatinine rose ≥50% in the first 10 postoperative days or increased 0.3 mg/dL (26.5 μmol/L) using a rolling 48-h window across the 10-day postoperative period. Stages of postoperative AKI were assigned as follows: stage 1-risk: meeting the AKI criteria but not as severe as stages 2 and 3; stage 2-injury: 2.0-to 2.9-fold rise in serum creatinine (100% to 200% increase) within 10 days; stage 3-failure: ≥3.0-fold rise in serum creatinine (≥200% increase) within 10 days or ≥4 mg/dL (353.6 μmol/L) increase.
The secondary outcome was all-cause mortality occurring within 30 days after surgery. Survival information was obtained from records of return hospital encounters, and the National Cancer Registry, the National Death Index, and the Social Security Death Index, as previously described. 24 
Statistical Analysis
Continuous variables are presented as means (± SD) or medians (interquartile range), and categorical variables are presented as group frequencies and percentages. Kruskal-Wallis or χ 2 tests were used for descriptive comparisons as appropriate.
The association of baseline preoperative PP with postoperative AKI defined as a binary outcome variable was assessed through multivariable logistic regression analysis. Univariable associations with P < .20 were evaluated by means of a forward stepwise technique to derive the final multivariable logistic regression model containing variables with P < .05. Baseline preoperative PP was evaluated for nonlinearity by using empirical logit plots on the deciles of the baseline preoperative PP and by using a test method whereby baseline preoperative PP was divided into quintiles and the linear trend across those quintiles were examined and subsequently tested in the final multivariable logistic regression model containing variables with P < .05.
In a subsequent analysis, a stepwise multivariable proportional odds model (ordinal logistic regression) testing variables with a P < .05 from the final multivariable logistic regression model was constructed to determine the association between baseline preoperative PP and the different stages of postoperative AKI, respectively. The proportional odds assumption was assessed with a score test.
The association between baseline preoperative PP and 30-day mortality, as our secondary outcome variable, was assessed by multivariable logistic regression analysis. Again, univariable associations with P < .20 were evaluated by means of a forward stepwise technique to derive the final multivariable logistic regression model containing variables with P < .05.
Further, we quantified the discriminatory power of final multivariable logistic regression models using the c-index, which equals the area under the receiver operating characteristics curve and ranges from 0.5 (performance by chance) to 1.0 (optimal performance). 30 The model fit of the final multivariable logistic regression models was further assessed using the Hosmer-Lemeshow goodness-of-fit test. 31 Odds ratios and the corresponding 95% confidence limits are reported. All analyses were performed using SAS Version 9.3 (SAS Institute Inc, Cary, NC).
RESULTS
Patient Characteristics
The mean age (± SD) of the 9125 patients was 55.9 ± 15.3 years. Twenty-four percent of the study population was African American, and 4746 patients (52%) were men. Based on the ASA Physical Status Classification System, 3% of the cohort was classified as category P1, 40.9% P2, 50.7% P3, 5.3% P4, and 0.05% P5. Eight percent of the patients underwent emergency surgery.
The median Cleveland Clinic Risk Index score was −0.462 (interquartile range, −1.441 to 0.443). The mean values of the baseline blood pressure components were systolic blood pressure (131.6 ± 21.2 mm Hg), diastolic blood pressure (75.7 ± 13.7 mm Hg), and MAP (94.4 ± 14.7 mm Hg); and the mean PP was 55.9 ± 16.5 mm Hg. The mean preoperative hemoglobin concentration was 13.05 ± 2.14 g/dL, and the median preoperative serum creatinine was 0.9 mg/dL (interquartile range, 0.8-1.2). The most frequently used preoperative cardiovascular medications were β-blockers (23%) and antiplatelet medications (23%), followed by diuretics (20%).
The most common disease diagnosis category (ICD-9) was cancer (49.4% of patients); 22.7% had disease in the digestive system, and 20% had disease in the musculoskeletal system. The most frequently performed procedures (ICD-9) involved the digestive system (28.1%), the musculoskeletal system (21.9%), and the male genital organs (11.3%). Demographic and clinical characteristics of the patients stratified according to low, normal, and high baseline PP are presented in Table 1 . There were several significant differences between groups, including age, male sex, ASA physical status classification system category, Cleveland Clinical Risk Index score, previous and intraoperative cardiovascular medication use, and intraoperative characteristics.
Postoperative Acute Kidney Injury
The overall incidence of postoperative AKI was 19.8% (n = 1805). For the purposes of this study, these patients were divided into 3 groups according to baseline PP: <40 mm Hg (11.3%, n = 204); 40-80 mm Hg (75.3%, n = 1360); and >80 mm Hg (13.4%, n = 241). Univariable predictors of postoperative AKI are shown in Supplemental Table 1 (Supplemental Digital Content, http://links.lww.com/AA/B494). The results of the univariable analysis showed that an elevated baseline preoperative PP was associated with a higher odds for postoperative AKI (OR, 1.35 for every 20 mm Hg increase in PP; 95% CI, 1.28-1.44; P < .0001).
After adjusting for differences in baseline and clinical characteristics, results of the multivariable analysis showed that an elevated baseline preoperative PP was associated with a higher odds for postoperative AKI ( Table 2) . Testing the assumption of linearity of baseline preoperative PP revealed that the relationship between baseline preoperative PP and postoperative AKI was linear. The final multivariable model for postoperative AKI showed good discriminatory ability and good fit (c-index = 0.705; overall goodness-of-fit Hosmer-Lemeshow test, χ 2 = 9.39; P = .397).
Of the 1805 patients with postoperative AKI, 87.4% (n = 1578), 8.4% (n = 151), and 4.2% (n = 76) met criteria for All diagnoses per patient were counted, resulting in a higher number of diagnoses than patients. Hence, no P value was calculated for diagnoses. PP of 40-80 mm Hg; and 10.6% (n = 11) had a baseline PP > 80 mm Hg. Univariable predictors of 30-day mortality are shown in Table 3 . Many of the baseline and clinical characteristics were associated with an increased risk for 30-day mortality, as well as postoperative AKI. However, the result of the univariable analysis showed that a higher preoperative baseline PP was not associated with an increased risk for 30-day mortality (OR, 1.13; 95% CI, 0.91-1.42; P = .27), and thus, this parameter was not included in the multivariable regression analysis, as described in our statistical analysis.
In multivariable analysis, age at surgery, ASA physical status classification system category, higher Cleveland Clinic Risk Index score, intraoperative norepinephrine use, platelet transfusion, and postoperative AKI were significant predictors of 30-day mortality ( Table 3 ). Higher preoperative hemoglobin concentration and more recent year of surgery were associated with decreased 30-day mortality. Further, the risk for 30-day mortality increased by 68% (OR, 1.68; 95% CI, 1.28-2.19; P < .0002) in patients with more severe postoperative AKI. The final multivariable logistic regression model for 30-day mortality showed excellent discriminative ability (c-index = 0.929). The overall goodness-of-fit Hosmer-Lemeshow test showed a good fit (χ 2 test = 6.788; P = .559).
DISCUSSION
Our findings demonstrated that in patients undergoing noncardiac surgery, an elevated preoperative PP is a significant predictor of postoperative AKI. In this cohort, AKI was common, occurring in 19.8% of patients, with the majority developing stage I disease (87.1%). Consistent with previous reports AKI was significantly associated with an incremental risk for 30-day mortality. However, elevated preoperative PP did not increase the risk for 30-day mortality.
Several large population-based studies have reported that elevated PP is a risk factor for cardiovascular morbidity and 15, 16, 18, 32, 33 Panagiotakos et al 12 found that in 12,763 men, elevated PP was a significant predictor of coronary artery disease, as well as cardiovascular-and stroke-related mortality. In a study of 2152 elderly subjects, elevated PP was a strong predictor of coronary artery disease, congestive heart failure, and overall mortality. 18 Further, elevated PP showed a stronger association with these cardiovascular end points compared with the mean blood pressure and systolic blood pressure. Subsequent perioperative studies found that elevated PP is a risk factor for mortality, renal failure, stroke, and cardiovascular complications in cardiac surgery patients. 20, 21, [34] [35] [36] In a study of 5436 patients undergoing coronary artery bypass graft (CABG) surgery, we reported that patients with elevated PP (>80 mm Hg) were more likely to suffer neurologic, renal, and cardiovascular complications and were more likely to die of these causes. 21 Similarly, in a retrospective study of 973 patients, our team found that increased perioperative PP was associated with a poor long-term survival rate after CABG surgery. 34 Likewise, Aboyans et al 35 conducted a prospective study of 1022 patients who underwent elective CABG surgery and reported that subjects with an elevated PP (≥ 70 mm Hg) had higher rates of 30-day postoperative mortality, myocardial infarction, and cerebrovascular events. Benjo et al 36 also found that the probability of stroke-free survival after cardiac surgery was significantly lower in patients with elevated PP (>72 mm Hg).
Of note, we also reported that in patients undergoing cardiac surgery, 20 an incremental rise in baseline PP of 20 mm Hg increased the risk for renal composite outcomes by 49%, that is, renal dysfunction or renal failure, and death from renal causes. In the current study, we hypothesized that elevated preoperative PP increases the risk for postoperative AKI and 30-day mortality in noncardiac surgery patients. Similarly to the previous studies in cardiac surgical patients, 20, 21 in our heterogeneous noncardiac surgical cohort, we also observed that elevated preoperative PP showed a strong association with postoperative AKI. However, the lack of direct association between elevated preoperative PP and 30-day mortality and more severe stages of AKI in our study compared with studies conducted in cardiac surgical patients could be explained as follows: a relatively very low incidence of 30-day mortality (1.14%); low incidences of AKI stages II (8.4%) and III (4.2%); younger surgical cohort (mean age of 55.9 years); heterogeneity of surgical procedures; and by variation in patient factors or comorbidities (ie, systemic micro and macrovascular disease) between cardiac and noncardiac surgical patients. Indeed the mean PP in our study was 56 mm Hg with only 8.5% of patients having baseline PP >80 mm Hg. The pathogenesis of PP is progressive with age and its relation to cerebral, cardiac, and renal ischemic events as well as mortality is most notable in older persons (>65 years). 20, 21 Hypertension is a well-known risk factor for perioperative outcomes and a complex marker for underlying cardiovascular disease. 37, 38 Early studies focused on the role of systolic, mean, and diastolic components of blood pressure. 39, 40 More recent evidence indicates that an increase in the pulsatile nature of propagated pressure waves throughout the vascular tree provides an important information about cardiovascular risk. 20, 41 When the aorta becomes stiff and loses compliance, its ability to compensate for low-pressure and low-flow periods throughout the cardiac cycle diminishes. There is also an evidence that organs in close proximity to the aorta, such as the brain and kidneys, may undergo microvascular changes because of the mechanical pressure and trauma. 13 As a result, normal autoregulatory physiology is disrupted and arterial blood flow becomes highly pressure-dependent in patients with PP hypertension. 20 Therefore, an appreciation for the presence of impaired autoregulation in elderly hypertensive patients undergoing noncardiac surgery with general anesthesia is important. 42 Elevated PP is caused by multiple changes in the walls of central arteries, and it is a marker for conduit vessel stiffness and an indicator of the rate of pressure wave propagation and reflection within the arterial system. 43 When waves generated from left ventricular ejection return to central circulation during late systole rather than during early diastole, systolic pressure increases and diastolic pressure decreases, which translates to the increased left ventricular afterload and decreased coronary artery perfusion during diastole. 41 Constant exposure of conduit vessels to the reflected pressure waves leads to loss of the endothelial elastic elements, conduit vessel stiffness, and dilation. 44 Thus, individuals with arterial stiffness are at high risk for myocardial dysfunction and myocardial ischemia. 41 The brain and kidney are significantly affected by arteriolar adaptive changes resulting from conduit vessel stiffness. Of note, arterial stiffness and PP can also be associated with renal dysfunction independent of age, in the nonsurgical setting 45 and in patients undergoing cardiac surgery. 20 As such, advanced age, although a direct marker for degenerative changes in many organ functions, has not been consistently defined as an independent predictor of AKI in noncardiac surgery patients. 7 Studies in nonsurgical populations suggest that elevated PP may be modified through exercise, diet, caloric restriction, and weight loss. 46 However, we do not yet know the extent to which the risk associated with elevated PP or its pathophysiologic consequences for organ perfusion can be acutely modified in the perioperative period. Further studies are therefore needed to better define the exact mechanisms of postoperative AKI in patients with elevated PP, and how preoperative prevention or management of elevated PP and/or these mechanisms can be modified in the perioperative period.
In this study, we confirmed the value of many previously described risk factors for predicting postoperative AKI or 30-day mortality after noncardiac surgery. In particular, higher categories in the ASA physical status classification system, 47 higher Cleveland Clinic Risk Index scores, 48 certain aggregates of diagnosis and surgical procedure categories, lower preoperative hemoglobin concentration levels, 49 and intraoperative use of norepinephrine 9 were consistently significant predictors of postoperative AKI and 30-day mortality in our risk-adjusted analyses. Intriguingly we observed that most of these risk factors were associated with the elevated PP. In spite of this elevated PP was not independently associated with 30-day mortality. In fact, in this cohort, we observed that postoperative AKI and 30-day mortality did not share the same risk factors. Male sex, black race, history of antihypertensive medication use, intraoperative cardiovascular medication use, and cumulative duration of MAP <55 mm Hg increased the risk for postoperative AKI, but not for 30-day mortality. Nevertheless, postoperative AKI was a strong predictor of 30-day mortality. Therefore, in an indirect way, measures that decrease the incidence and severity of postoperative AKI may potentially reduce the risk for 30-day mortality.
The ability to identify patients at risk for perioperative mortality has greatly improved in recent years. We observed that a more recent year of surgery was associated with a significantly decreased risk for 30-day mortality, which could reflect improvements in perioperative management of patients undergoing noncardiac surgery. However, our findings also indicated that a more recent year of surgery was associated with a higher risk for postoperative AKI. Thus, more work is needed to identify and address modifiable risk factors so that perioperative morbidity and mortality outcomes can be improved. 11
Limitations
Because of its retrospective design, our study has several limitations. Information on clinical risk factors of postoperative AKI and 30-day mortality were not prospectively collected. Instead, data on clinical risk factors, medication use, and laboratory values were retrieved from electronic medical records, electronic intraoperative charts, and physician documentation. Thus, effects and the magnitude of effects of certain risk factors, medications, and laboratory data may have been biased. Nevertheless, their predictive values and effect sizes were similar to published findings from other studies. 3, 22 Further, the generalizability of our observations could be limited since our study was performed in a single tertiary center. In particular, the frequency of AKI, 2,3 but not the frequency of mortality, 50 observed in our study was higher than reported from recent large-scale studies. Several reasons could account for this discrepancy in the frequency of AKI including patient characteristics, intraoperative management, and use of the KDIGO definition of AKI.
In our study, preoperative PP classification was based on the average difference between the systolic and diastolic blood pressures that were measured while many patients were awake before anesthesia induction, therefore, baseline PP could also have been falsely elevated because of preoperative anxiety and catecholamine release, which results in the increased blood pressure in the operating room and diurnal change in blood pressure, an important source of variability in measurements. 51 To partially overcome these limitations, we therefore computed mean preoperative PP based on the average of the first 5 recorded values using a previously validated methodology. 21 We observed that the mean systolic blood pressure was 131.6 ± 21.2 mm Hg, diastolic blood pressure was 75.7 ± 13.7 mm Hg, and the mean PP was 55.9 ± 16.5 mm Hg. Even after we adjusted for baseline and clinical characteristics, our results still showed a statistically significant and incremental risk for AKI with increasing baseline PP. Thus, the potential risk for an error in PP classification was likely minimal.
In addition, pre-and intraoperative techniques for blood pressure management or anesthetic technique were not standardized, given the retrospective nature of the study. Therefore, future investigations should focus on effects of preoperative and anesthetic management on PP.
Further, given the retrospective nature of our study were not able to ascertain with certainty how many of the patients with postoperative AKI required renal replacement therapy after surgery. Thus, in our study, we did not analyze the effect of renal replacement therapy on the risk of 30-day mortality.
Finally, aortic valve regurgitation, which could lower diastolic blood pressure and increase PP, was not systematically ruled out in our study. However, given that the age-adjusted prevalence of aortic valve regurgitation in the general population is only 0.3% in subjects aged between 55 and 64, 52 the likelihood of this being an important factor is low.
In summary, this study suggests an independent association between increased preoperative PP and postoperative AKI after noncardiac surgery. Our findings therefore suggest the need to reevaluate risk assessment models and reinforce the importance of vigilant blood pressure monitoring and management in the perioperative setting.
